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Lumbar Cerebrospinal Fluid Drainage for 
Symptomatic Sacral Nerve Root Cysts:
An Adjuvant Diagnostic Procedure 
and/or Alternative Treatment?
Technical Case Report
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Jacobus J. van Overbeeke, M.D., Ph.D.
Department of Neurosurgery, University Hospital Nijmegen, Nijmegen, The Netherlands
OBJECTIVE AND IMPORTANCE: The treatment of symptomatic sacral nerve 
root cysts is difficult and challenging, A major role has been ascribed to 
the hydrostatic and pulsatile forces of cerebrospinal fluid (CSF) for the 
symptomatology of sacral nerve root cysts. Theoretically, lowering those 
pressures should have a beneficial effect on the symptoms. Lowering the 
hydrostatic and pulsatile pressures may be achieved by lumbar CSF 
drainage. The effect of lumbar CSF drainage on the symptomatology of 
sacral nerve root cysts is described.
CLINICAL PRESENTATION: Three patients suffered from leg and/or low 
back pain as a result of sacral nerve root cysts.
INTERVENTION: First, CSF was drained through an external lumbar drain 
that was connected to a CSF bag. Mobilization was not restricted. All 
patients became free of symptoms. Eventually, a lumboperitoneal shunt 
was inserted in two patients. Those two patients remained free of com­
plaints for 11 and 9 months, respectively.
CONCLUSION: To our knowledge, this is the first report that clearly estab­
lishes the role of CSF forces in the symptomatology of sacral nerve root 
cysts. Lumbar external CSF drainage is a diagnostic tool to investigate the 
clinical significance of sacral nerve root cyst(s). Lumboperitoneal CSF 
shunting is a promising alternative in the treatment of symptomatic sacral 
nerve root cysts. (Neurosurgery 40:861-865/ 1997)
Key words: CSF diversion, Lumboperitoneal shunt, Meningeal cyst, Perineural cyst, Sacral nerve 
root cyst
b
S acral nerve root cysts are observed 
relatively frequently during neurora- 
diological investigations (11). The neu- 
roradiological appearance of nerve root 
cysts has been extensively discussed in 
the literature (1,2,4,5,7,8,16-18,20,22, 
24,26-28) and is beyond the scope of this 
article. Although most of these cysts, 
whether they are perineural cysts, menin­
geal diverticula, or arachnoid nerve root
sheath dilatations, are asymptomatic 
and occur incidentally, some produce 
symptoms.
In general, surgical treatment is rec­
ommended for symptomatic sacral 
nerve root cysts. In the literature, three 
surgical options are described, i.e., sim­
ple decompressive sacral laminectomy, 
cyst and nerve root resection, and inci­
sion and drainage of the cyst, with im­
brication of the redundant nerve root
sheath (6, 7, 9, 11-13, 15, 17, 18, 21, 22, 
28). Although favorable results are re­
ported, surgical failures have also been 
described, especially after decompres­
sive laminectomy. Multiple cysts are a 
challenging problem for the physician,
i.e., which cysts are symptomatic and 
should all or just one cyst be treated? 
Considering this and other theoretical 
pathophysiological aspects, we looked 
for an alternative treatment.
A major role has been ascribed to the 
hydrostatic and pulsatile forces of cere­
brospinal fluid (CSF) in the cause of 
(symptomatic) nerve root cysts. How­
ever, experimental data or studies re­
porting the effects of manipulating the 
hydrostatic pressure or pressure waves, 
to our knowledge, have never been re­
ported in the literature. Assuming lum­
bar CSF drainage will lessen the hydro­
static pressure and dampen the CSF 
pressure waves, it seems plausible that 
the pressure within the sacral nerve root 
cyst will also diminish, as will the com­
pression of the adjacent nerve root, and 
have a beneficial effect on the symptoms 
of the patient. We present our prelimi­
nary experience with lumbar CSF drain­
age in three patients who demonstrated 
symptomatic sacral nerve root cysts.
CASE REPORTS 
Patient 1
A 48-year~old woman visited our de­
partment for a third opinion. She re­
vealed a history of long-lasting low back 
pain that had worsened during the past 
4 years and that had started to irradiate 
through the dorsolateral side of the 
right leg to the lateral foot. Walking, 
standing, sitting, coughing, and sneez­
ing intensified the complaints, whereas 
the recumbent position had a favorable 
effect on the pain. In the morning, she 
experienced less pain. In the same tra­
jectory as the pain, she noticed paresthe­
sias. For 6 months, she also complained 
of urge and stress incontinence of urine. 
Because of the severity of the pain, she 
was unable to work.
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completely relieved of all complaints. 
On day 5, she complained of a headache 
that responded to raising the CSF bag. 
On day 7, the system was removed. For 
3 weeks, she remained free of symptoms. 
Subsequently, the symptoms returned. A 
lumboperitoneal shunt with interposition 
of a PS Medical Delta Valve Performance 
Level 2 was implanted. The postoperative 
course was uneventful, and 9 months af­
ter implantation of the device, she is still 
free of pain.
DISCUSSION
Sacral nerve root cysts are detected 
relatively frequently during neuroradio- 
logical examinations (11), Although dif­
ferent pathologically, sacral nerve root 
cysts (perineural cysts, meningeal cysts 
or diverticula, and nerve root sheath di­
latations) demonstrate similar radio- 
graphic and clinical presentations (13, 
26), The neuroradiographic appearance 
of nerve root cysts has been described 
extensively in the literature (1, 2, 4, 5, 7, 
8,16-18, 20, 22, 24, 26-28).
Sacral nerve root cysts seldom be­
come symptomatic. The presenting 
symptomatology consists of local or ra­
dicular pain, cocygodynia, sensibility 
loss, dysesthesia or paresthesia, paresis, 
or micturation disorders. The symp­
toms, especially the pain, often disap­
pear in the recumbent position and re­
cur in the upright position (2, 6, '18, 20, 
25, 26, 29). A differential diagnosis in­
cludes lumbar disc disease, develop­
mental narrowing of the lumbar verte­
bral canal, lumbar spondylolisthesis, 
lumbar metastasis, and spinal epidural 
infections (2, 21).
Congenital, traumatic, degenerative, 
and inflammatory causes have been 
claimed for spinal nerve root cysts (per­
ineural cysts, meningeal diverticula or 
cysts, and nerve root sheath dilatations), 
but most are idiopathic (2, 3, 7-10, 12, 
14, 15, 26). Irrespective of the exact 
causes of the cysts, the hydrostatic and 
pulsatile forces of CSF are mainly held 
responsible for the growth of the cysts 
and for their becoming symptomatic. It 
is conceivable that the cyst will fill and 
enlarge while in the upright position, 
assuming there is a slit-like aperture 
functioning as a valve. Pressure waves 
influenced by pressure transmitted from
body cavities, notably the chest and ab­
domen, through the venous system fur­
ther enhance the enlargement of the 
cyst. Symptoms may arise when nerve 
roots are stretched or compressed 
against adjacent bone. While recumbent, 
the cyst may deflate and the symptoms 
may diminish or even disappear (9, 10,
12.15.17.19.20.28). If this hypothesis is 
valid, one might expect a beneficial ef­
fect on the symptoms by lowering the 
hydrostatic pressure, especially in the 
upright position, and by dampening the 
pressure waves. Lumbar CSF drainage, 
either externally or internally, produces 
a lower hydrostatic pressure and pres­
sure waves of a lesser magnitude. The 
positive effects of lumbar CSF drainage 
on symptomatology are demonstrated 
in the three patients in our report. How­
ever, we do not think the lowered pres­
sures inside the cyst are associated with 
a radiologically detectable decrease in 
the size of the cyst. Therefore, we did 
not obtain postoperative radiological 
images. Although the hypothesis was 
probably valid, to our knowledge, no 
experimental data or observations sup­
porting this theory have been published 
in the literature. In our opinion, this is 
the first study that demonstrates evi­
dence supporting a major role for the 
hydrostatic and pulsatile forces of CSF 
in the symptomatology of sacral nerve 
root cysts.
Although some neurosurgeons ex­
press doubt whether these lesions are 
symptomatic or should be treated (16, 
23), surgery is generally recommended 
for symptomatic sacral nerve root cysts. 
Stirgical options include simple decom­
pressive laminectomy, cyst and nerve 
resection, and incision and drainage of 
the cyst, with imbrication of the redun­
dant nerve root sheath (6, 7, 9,11-13,15,
17.18.21.22.28). Simple decompression 
has proven not to be successful (11). 
Cyst and nerve root resection often re­
sults in a neurological deficit (11, 18). 
The last option is the most favorable, 
although it may be difficult to obtain a 
watertight closure of the redundant 
nerve root sleeve. Although our experi­
ence is more or less case-based (nearly 
all reports in the literature dealing with 
this subject are summaries of cases) and 
preliminary, we think that lumbar CSF 
drainage through a lumboperitoneal
shunt may be a valuable alternative, 
particularly for patients who had under­
gone previous lower back surgery or 
stabilization procedures that lessen the 
appeal of lower back surgery, or for pa­
tients who sustained multiple nerve 
root cysts. Interesting problems arise for 
the patients who suffer from multiple 
nerve root cysts (Patients 1 and 2). 
Which of the cysts is (are) responsible 
for the complaints? Should all of the 
cysts be treated surgically or should 
only the cyst that is considered respon­
sible for the symptoms cyst be operated 
on, and thereby risk surgical failure? Ex­
ternal lumbar CSF drainage cannot 
demonstrate which cyst is responsible 
for the symptoms, but if the patient re­
sponds to the procedure (as in all of our 
cases), the effect of internal CSF drain­
age is more likely to be beneficial (Pa­
tients 1 and 3). The insertion of a lum­
boperitoneal shunt is much easier than 
any of the other surgical options men­
tioned above, although the complica­
tions should be considered, e.g., shunt 
malfunction and infection.
In conclusion, the results reported in 
the three patients in our study are the 
first in the literature, to our knowledge, 
that clearly support the role of the hy­
drostatic and pulsatile forces of CSF in 
the symptomatolgy of sacral nerve root 
cysts. Secondly, external lumbar CSF 
drainage may be used as an adjuvant 
diagnostic tool if any doubt exists about 
the clinical significance of a sacral nerve 
root cyst(s). Finally, although further 
study is needed, lumboperitoneal CSF 
shunting is a promising alternative surgi­
cal option for the treatment of sacral nerve 
root cysts, especially in patients in whom 
lower back surgery is less advisable.
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COM M ENTS
The authors describe the treatment of 
symptomatic sacral nerve root cysts 
w ith cerebrospinal fluid (CSF) drainage. 
Their approach is based on the postu­
lated role of CSF hydrostatic forces in 
the causes of symptoms. This report of 
three patients not only provides insight 
into the pathophysiology of symptom­
atic sacral nerve root cysts, but also sug­
gests a potentially useful treatment op­
tion. At the same time, several issues are 
raised that require further investigation*
All three patients experienced resolu­
tion of pain with lumbar drainage, and 
two patients experienced prolonged re­
lief with lumboperitoneal shunting. Al­
though a response of pain to a particular 
intervention is frequently misleading, 
these results are highly suggestive of a 
role for hydrostatic forces in the causes 
of symptoms in this condition. The first 
patient also experienced a resolution of 
urinary incontinence. Follow-up urody- 
namic studies might be particularly use­
ful to provide more objective evidence 
of improvement in patients who dem­
onstrated preoperative bladder symp­
toms. The authors state that it is un­
likely that a decrease in the size of the 
cysts could be demonstrated radiologi- 
cally after treatment. This assertion may 
be correct, but it should be verified with 
postoperative studies.
The authors used a trial of lumbar 
CSF drainage before recommending 
lumboperitoneal shunting in their pa­
tients. Although this technique may be 
valid for screening when lumboperito­
neal shunting is being considered, it 
may demonstrate a poor sensitivity for 
determining the clinical significance of 
sacral nerve root cysts in patients in 
whom the cause of symptoms is unclear. 
Although CSF drainage may dampen 
the hydrostatic forces exerted on these
cysts, it does not eliminate them. A se­
vere postural headache might develop 
before relief of symptoms, resulting in 
trial failure. Thus, even patients who 
might benefit from other surgical treat­
ments for sacral nerve root cysts might 
not respond to CSF drainage.
Overall, the authors demonstrate a 
rational approach to patients having 
symptomatic sacral nerve root cysts. 
Clearly, further investigation is neces­
sary to establish the long-term efficacy 
of CSF drainage in the evaluation and 
treatment of those patients.
Joshua L. D ow ling
Kim J. Burchiel
Portland, Oregon
Bartels and van Overbeeke demon­
strate the usefulness of lumboperitoneal 
shunting for the treatment of symptom­
atic sacral nerve root or perineural cysts, 
Many neurosurgeons have experienced 
great difficulty in treating this entity. 
Some have advocated no treatment at 
all, even in symptomatic patients, be­
cause many patients who demonstrate 
sacral nerve root or perineural cysts are 
asymptomatic (i.e., the cysts are identified 
as incidental findings on myelography). 
Therefore, symptomatic patients are often 
left untreated, perhaps inappropriately.
Bartels and van Overbeeke provide a 
simple and relatively safe treatment reg­
imen that is based on physiological and 
hydrostatic principles. This procedure is 
associated with a relatively simple diag­
nostic test, i.e., lumbar drainage, that may 
be used as a trial before the placement of 
an internal lumboperitoneal shunt.
The authors' regimen may provide re­
lief for many of the patients who are 
symptomatic from sacral nerve root or 
perineural cysts. However, more clinical 
experience is required to validate their 
observations. Nevertheless, the authors' 
simple, relatively noninvasive approach 
to this potentially complex problem de­
serves attention and recognition by the 
neurosurgeons who treat symptomatic 
sacral nerve root or perineural cysts.
Edward C. Benzel
Albuquerque, New Mexico
This is a provocative report that jus­
tifies further study. Sacral nerve root
Neurosurgery, Vol. 40, No. 4, April 1997
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cysts represent difficult management 
problems for two main reasons. First, 
they occur fairly commonly and are 
asymptomatic in the vast majority of 
patients. It is often difficult, therefore, to 
individually determine their causative 
or coincidental association in patients
presenting with chronic low back or 
leg pain. Secondly, direct surgical ap­
proaches to these lesions, either through 
fenestration, excision, or placation, are 
fraught with risk and often unsuccess­
ful. Although preliminary findings in 
this study are encouraging, it is impor­
tant that this invasive, yet potentially 
therapeutic, procedure is critically eval­
uated in an appropriately designed pro­
spective study.
Paul G McCormick
Nezv York, New York
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